Expression of the hAng gene in Escherichia coli; isolation and characterization of human recombinant Ser-(-1) angiogenin.
Recombinant human angiogenin has been synthesized in Escherichia coli with the aid of a human angiogenin gene (hAng) cloned by Neznanov et al (1990) from a human complementary DNA (cDNA) library. The gene has been expressed by use of a new type of expression vector called a 'TGATG vector' (plasmid pPR-TGATG-1; Mashko et al 1990a). The highest level of accumulation of the recombinant angiogenin (6%-8% of the total cell protein) was observed in E. coli strain BL21 carrying a temperature-amplifiable version of the plasmid. The synthesized polypeptide carries an additional serine residue at its N terminus in comparison with natural angiogenin. Furthermore, the initiator methionine residue of the recombinant protein is removed with high efficiency by E. coli terminal aminopeptidase. Simple procedures for purification of the recombinant angiogenin from the insoluble fraction of cell protein, and for refolding the protein allowed the isolation of almost 5 mg recombinant angiogenin g-1 wet bacterial biomass. The recombinant Ser-(-1) angiogenin displayed the same biological properties (specific RNAase activity and the ability to induce blood vessel growth on the sclera of experimental animals) as its natural counterpart isolated from human blood.